
A COI.JilSE IN &DEAL QERETICS (242 lectures) 
f to be offered coherently ~vith Biochemistry) 

Topical coverag (these topic8 are not necessarily part of thi.8 formal course and maw 
would advantageously be kluded in the sequence of other cEe3). Aim is exposition 
of basiu priru:iple3 with exemplification in man and his pakasites when convenient. 
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General considerations 1 individuality and the chemical basis of biological 
3peCifiCity; linear structure of protein3 and nucleic adds; el.em6ntarp conoept3 
Of information theory; vegetative growth and general requirement3 of genetic 
theory; 

Sexual reproduction and gene tic reco,mbina tion. . Diploidy, Chromsomes au 
pragmatia units of genstic analysisfobserved behavior of chromogolaeg in mitosis 
and meiosis and its gene& significanae. 

Pedfgrse a3 research tool in human genetias. Collection and recording of 
family data. Principal type8 of inheritanc3 and their cardinal signe. Ascexc 
t#d.nmnt. ,’ 

Genetia prognosis and Counseling. fsmplrioal. risk tabulations. 

Effect3 of consanguinity. Strut ture of human populations. Scientifia problems 
of eugenic eff0rt3. 

Rare mutant8 in man - 3pecW.o examples. (Much of this material In partioular 
could be deferred to pediatrics, hematology etc, though there would be 3ome 
Value in gobg over a few concreta histories at thi3 3 tage). Concept of genetic 
blocks in metabolism (Inborn errors). Hemophilias abnormal hemoglobicw; 
phenylpyruvio oligophrenia; galac tosemia, e lx, Developmental pathway3 of gene 
action. 

Polygenti inheritance (general aollstitutional faatxxa; disease pradispoaitions; 
mental diseaaa) Correlation m3thOda. Use of twins. 

Determination cd’ sex# Gametia s&&on. T#inning. 

Blood groups and lnxnunogenetic diseases. Application in f orensio credioine. 
Erythroblaatosio fetalis. Racial differemes in blood group gene frequencies. 
Correlation3 of blood group3 with duodenal ulcer, gaatrio cancer8 et& 

Mutagenic effect3 of radiation3 and chemicals. Che&al meohani3m8. Effects 
on population3. Behavior of atruotural change3 in ohromo3omb8. 

&mMcs of somatic oells - ohimeris(lra. Uitofio afmmaU883 3omati.a oroseing- 
over and mutation. 

- transplantation compatibility and aoquired tOleraJv% 
Nuddar tran3plantation. Tum0r initiation and progression. 

- in vitro culture and genetic3 of call clones. 

C&Mica of bacteria. Quantitative mutation study. Preadaptin mu+tgtiont drug 
resistanes, Reaombination mechanisms: DNA - transduc t&on; virus-mediated trans- 
duction sexuality. The kaanmogenetis of Salmonella. Geastica Of virulence. 

oenetica of vinrsee. Mutation and recombination in influenza and vaocink 
Haterol;ggosis, Pheno typio mixing. Reconstitution of viru.8 protein and nucleic 
acrid and genetic function Of isolated nucleic QCjd8. 



Text material; none entirely satisfaatorg. Will probably assign Stern's Wunmn 
Geneticarl when revised edition appears and use additional reference materlalt 
Neel cud Schull; Sqrsby3 Harris; mae reviews for microbial aspects, 

Thj.3 Is 8 tentative outline. Variation oC emphnsis will depend on the level of 
preaedloal training (this syllirbus presup,- -303 verg little formal preparation in 
genetics) and the planned coverage of these topics In other courses* I would be 
quite pleased to have many of the topics taken up throughout the curriculum once 
the students have ass-ted the baaio prinaiplee and vocabulary. 

Joshua Lederberg 



The following suwrnary & 8 corude outlAna of areas of gen8ti.o research 

that hav8 80m rele~anae to nredkh. 

HUMAN OENETICS 

1, Hereditary faotors in disease 
Statistical mt41odology. PecUgres analysfs. Populathon analysis. 
TwitI studlrsl3. 
c-al genetics 

Single fatltor syndmmes (s.g., htmophi.Ua; retinoblastoua3 
‘xerodemia piga. > 
Complex determinaUon (e.g., epileprry3 diabetes) 

Bioehernical op developmntal analysti of gemt4.a defeats 
(e.g., alcaptonuria or phenylpyruvic oUgophreflfe3 sickle 
osll aaenia) 

Mutation rates 

2. XndividuaUty 
Blood groups 
“Pransplantation spaoifioity 
Senaorg mdaUt&s (e.g. phenyltbioursa kasti) 
Mt~tabolio individuality (*I) 
antibody response (*2) 
anthropo.m tryi skin and hair3 featums3 Wee * 

3. cytogsn%~s 

Environmntal medislne (9) 
I)stectAon of heterozygous oarrlerr 

1. atatlon; radiation effects 6. *.ansplantation- Natoconqoati- 
2. Cytog8netie bility and acquired tolerance (&) 
3. Deve1op~mnta.l amlyrsia c$ gene sffeotrr 7. Susceptibility to infectious 
4. Biochemfi:al do. disease (notably TS) 
g. Experimental evolution 8. Cancer Rarrearch- host variations 

and genetics of tiaaue and tumor 
uells (rul) 

Yut,ati.on. Radiation affect& Chemical mutaggenesis. 3keohanis.m of 
killing cel.l.3. 
Evolutionary patterns In natural populations (esp. of pathogeni’) 
GenetAo factors in pathogenicity. 
OBnetI.0 recombination analysis, 
Mature and origin of viruses. 



Cenetia researah chareateristiaa;Ug auta across many other disciplinee. 
This list already would ic@y zonee .of dependence on or collaboration 
with virtually any departmnt in the ftmdiee.l sahool. 

1. This is randily reaognized in choracterfrstic mtabolic diaensas, but 
nay be equally Important in personal U’ferenceti, as Hogsr ~'&l.liarna htis 
emphasized. Individuality my thus be reflected Fn charucteristic patterns 
of exuretion of various cw tabolites iind has a Lrge, certainly not m ex- 
alusiYe, genetic basis. It is also rePl.tsted in differencea in thorapeutia 
responsss e.g., to fsoniazide, and may be a tuo often neglected factor in 
Ldiosyncrerti responses to other drugs. lzxplicft geneti analy3i8 of the 
latter eikliPtioas reaaains to bs carried out. 

2. For exaqh, in tha polio ~mcination pz-agrm, it has been noted that 
tmm children make a poor mtibody responses It izs not icaonn whether this 
has a genetic basis, nor whether thie is general unresponsiveness or a 
t@d.fiC IUW3riCtf.V3lla86 to the POW VirW?. FidC (at COh ) and OthJZ’S 
hmm given experimental eviciencs for gemtio vartibility in antibody 
response in mice. This field should be one of the mm importmt areas 
of development for pmcticciL mdiual understnndiry, The geaerel question 
of indfviduaUzed reqations to pathogezrs is not far distant. 

3. Xn my mm opinion, the overzealous pushing of a&m- eupmic coatrole 
(e.g., the eteri;llzation of the ao called %nflV) ia lrrrgely responsible 
for the hi.nderod developmnt of arsdicul genetics. Such negat2Te controls 
eire essentiidly futile for the reduction in incidence of rare reaeasive 
mtations in my avent, arx.I involve m3 tters of publia policy that frsr over- 
reach the authority of the mdiaal profeoaion per se. Ijarty .mdera students 
(cf. keel and 6hul.l) aharer the view that mch more scientific knoaledge of 
human genetics io needed before one aan ~W~ate any far reaahing social. 
controls of hums reproductionr The present role of the hmm geneticist 

is to inforcD hia colleaguea and through them the publia, rather than advo- 
aate dmstia interference by aocietyl espeafally when the calaulated social 
effwts are 80 small. 

Uediaitie may aornsday be faced with formulating an attitude on another 
issue where genetic control my be Bore effective, aamely the sex ratio. 
This h<la not been the subject of much mark li~tely, but it is at faast 
theoretically possible (in &lgr om view alma t probnble) that technic~s 
wiU ultimtely be developed to enable the sex of offspring to be voluntmily 
aontrolled. Uoat of us would hope that day to be deferred indefinitely, but 
this fflustrat3a the tremendous impact that human genetics is bound to have, 
u3ASmately, on madicine and on society. (Since thl8 draft was first pre- 
pared, a credible report has been published on the separation of X and Y 
spermatozoa of rabbita by mane of electrophoresisa Cordon, A. J., Control 
of Sex Mti,o An Rabbits by Xleatrophoresis of Spermntozoe, Proa. I&& Acad. 
SOL u. S., 43r913-Y18# lY57). 

4. @xmd.lfn@[. &any aohools hme set up %eraditg CUx&afl es p&t of 
their propun in mdiaal genetbrr. These are vriLutibla centers for the 
croU.eetAorr of date, and there can ba no question of put>lio interest in 



these problaus. 1 wodd not advocate such a s~rvics in which the genetiu 
spwialiBt dsalt dim&Q wit21 t!m patient. The coufmllor inevitably mast ,_‘. 

1-1 fnflutmce the pa tientd’ repmductive dooisioi~, rxittms 80 involved with hia “2 
total psrsomllty that such uonsuJ.taUon should ordinarily be I&Q aith hip 
own physician. Tfie departmat should be in a pasitio~ to oomult with 
phyaluti, and imvitably will. 


